12th International Congress of Engine Combustion Processes: Current problems and modern techniques (ENCOM2015)
In March 2015, the International Congress of Engine Combustion Processes (ENCOM) was held for the 12th time. Since 1993, this biannual conference is organized within a close collaboration between the Institute of Engineering Thermodynamics of the University of Erlangen-Nuremberg (FAU) and Haus der Technik e.V., Essen, and has been chaired by myself over all the years. It took place at different locations in Germany, this time in Ludwigsburg near Stuttgart. This periodic appearance over more than 20 years reflects the continuous efforts in the successful research and development (R&D) collaboration of industrial and academic partners for the improvement of engine combustion processes resulting in a tremendous reduction in fuel consumption and pollutant emissions over the years. These activities have also been forced by legislative demands of the governments of most industrialized countries to reach these goals. As the internal combustion engine will remain the main propulsion system for vehicles during the next decades, those efforts have to be continued for an extensive time period in the near future.
As a tradition of the ENCOM congresses, the knowledge transfer between the conference attendees is rather compact covering nearly all aspects of modern engine combustion development in many short contributions within the non-parallel sessions of the two-day meetings. Authors and coauthors coming from industry, research centers and universities provide the platform for an elaborating discussion of all presented R&D results having been worked out often in the already mentioned close collaborations between academic and industrial partners. This research partnership has been increasingly well developed during the last years allowing new industry-oriented solutions on basis of fundamental engine combustion knowledge.
At this12th congress in March 2015, 38 contributions have been presented by authors and coauthors coming from 11 different countries representing 31 research centers or university institutes and 19 different companies. 1 More than one-third of all contributions are coauthored by industrial and university partners. In seven sessions, a broad range of engine aspects has been covered being related to compression ignited (CI) diesel engines, spark ignition (SI) gasoline engines and gas engines, and also focused on fuels-one session-and in one session on injection processes and spray formation. Traditionally for this conference series, one session deals with new aspects of measurement techniques and another one with modeling and numerical simulations. Five of the contributions have been presented in the form of invited keynote lectures, four of them reviewing aspects of diesel engine design by Miles and Andersson, 2 fuels for future engine concepts by Hoppe et al., 3 scale-resolving simulations (SRS) using high power computation resources for engine combustion by Hasse 4 and of SI engine development by Spicher and Magar. 1 In an additional keynote lecture, the new 3-cylinder TwinPower turbo gasoline engine inside the i8 hybrid car from BMW has been introduced. 1 The first three review papers mentioned are also included in this Special Issue. [2] [3] [4] This Special Issue is a selection of 13 papers presented at the ENCOM congress covering several different aspects within the broad range of engine combustion. Only those papers have been selected and submitted for peer review in the International Journal of Engine Research which promise to provide new information in the field or which own at least in some aspects a review-like character. This is briefly described in this editorial.
In one of the three contained review articles, Miles and Andersson 2 reviewed current design considerations for light-duty diesel engines on a profound base of experience including also modern trends. It provides a scientific examination and analysis of the influence of design parameters on the diesel engine process and thus allows to connect the various developments and open studies in the field with the design considerations.
The second review paper 3 focuses on fuel aspects which are of increasing importance due to the upcoming variety of new fuels and shows results developed by the German Cluster of Excellence ''Tailor-Made Fuels from Biomass'' at RWTH Aachen University. Here, three tailor-made biofuels have been identified and characterized owing improved combustion behavior, two of them for SI engine (2-methylfuran and 2-butanone) and one for CI engine processes (1-octanol).
The third review paper by Hasse 4 gives detailed information on SRS such as large eddy simulations (LES) instead of the often applied Unsteady ReynoldsAveraged Navier-Stokes (URANS) approaches to be used not only in academic research but also for engine combustion process development.
In addition to the three review papers, the selected articles include five articles related to SI engine processes, 5-9 one paper to the diesel engine process 10 and three to gas engine processes. [11] [12] [13] An additional article of Schmitt et al.
14 is focused on numerical simulation of wall heat transfer and thermal stratification under engine-like conditions using direct numerical simulation (DNS) and is a complementary extension of the numerical simulation tools described in the review article on engine simulations by Hasse. 4 The DNS technique is surely the most sophisticated simulation technique developed so far with only very few nearengine applications. [15] [16] [17] In this Special Issue, it is the first investigation being focused on engine-relevant conditions. In an additional numerical simulation article, Pasternak et al. 9 used a zero-dimensional (0D) spark ignition stochastic reactor model (SI-SRM) and a three-dimensional (3D) computational fluid dynamics (CFD) engine model for the prediction of combustion and knock occurrence in SI gasoline engines. They used a 3D simulation to extract a mixing time scale as an input for the SI-SRM. This approach allows to bridge the gap between 3D and 0D models.
Gas engine aspects are treated in three articles.
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One of them by Branstedt et al. 11 describes the thermodynamic investigation of four different natural gas combustion processes on the basis of a heavy-duty engine. A part load point and a high load point were chosen for evaluation as they are of special interest for heavy-duty emission legislation. Holly et al. 12 investigated the influence of different methane numbers in the fuel gas on self-ignition (knocking) and NO x formation. And a new laser ignition technique based on pulse train ignition with miniaturized passively Q-switched laser spark plugs is described by Lorenz et al., 13 which is considered as a promising alternative to conventional spark plugs.
Engine injection processes are covered in three articles.
5,6,10 Hoppe et al. 5 discussed in a review-like article the potentials, challenges and solutions of water injection to reduce knock sensitivity and improve efficiency in direct injection spark ignition (DISI) engines. Exhaust condensate may be used to be additionally injected and thus to realize an engine concept with dual DI. Also related to the DISI process, Kra¨mer et al. 6 had investigated the flashboiling-induced targeting changes in the sprays (''spray collapse'')-its root cause, development and avoidance. They show in a general survey that flashboiling and the jet-to-jet interaction do not mean the same as it is often used in the literature. Flashboiling widens the spray while the jet-to-jet interaction is a flow-conditioned phenomena and takes also place without flashboiling. Related to the diesel injection process, Wensing et al. 10 had, for the first time, documented experimentally that under engine conditions at higher loads with very high pressures and temperatures, a trans-critical behavior of single-and multi-component mixtures typical of diesel fuels, as well as real diesel fuels, must be expected. The study presented is qualitative, and further research is necessary to show the effect more precisely. One of the problems to be considered in this aspect is the size of speed of mixture formation (mass transport) compared to that one of phase transition (energy transport).
Two articles described the application of newly developed and applied measurement techniques being used here in DISI engines. Lind et al. 7 introduced a new tracer pair for planar tracer laser-induced fluorescence (PTLIF). 18 PTLIF has already been applied to several different engine investigations (see, for example, Rothammer et al., 19 Koch et al. 20 and Itani et al. 21 ). Here, a new tracer pair consisting of triethylamine (TEA) and 3-pentanone has been utilized for the first time for the simultaneous detection of the fuel/air ratio (FAR) and the temperature and their cycle-tocycle variations to characterize the mixture formation inside the combustion chamber of the gasoline engine. The article by Chen et al. 8 focuses on a new application of plenoptic measurements for 3D spray-shaped analysis in an optical DISI engine. The authors present the new diagnostic tool and first demonstrations at different injection and flow conditions (e.g. variation of swirl) using a single plenoptic camera inside the engine.
The articles included in this Special Issue contain revised and in part also extended versions of 13 selected papers presented at the ENCOM congress last March in Ludwigsburg. 1 As the editor of this Special Issue, I want to express my sincere thanks to the referees for their competent and helpful reviews and to the editorial and production staff of International Journal of Engine Research.
